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(54) Multipoint conductive sheet

(57) A multipoint conductive sheet having a plurality

of conductive electrodes arranged, in a multipoint fash-

ion,, on an insulative sheet such that the conductive

electrodes extend from a first main surface of the insu-

lative sheet all the way to a second main surface

through a thickness of the insulative sheet, each of the

conductive electrodes being provided at one end

thereof with a first contact end which is arranged, in a

multipoint fashion, on the first main surface and at the

other end with a second contact end which is arranged,

in a multipoint fashion, on the second main surface,

wherein a slit or a slot is formed adjacent to each of the

conductive electrodes in such a manner as to extend

through the insulative sheet, the slit or slot is allowed to

extend at least two ways of each of the conductive elec-

trodes, the conductive electrodes are each arranged on

a sheet piece as an inner region of each of the slits or

slots, and the conductive electrodes can be displaced

towards the first and second main surfaces while flexing

the sheet pieces.
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Description

fockgroung' of the Invention

[0001] This invention relates to a multipoint conduc- 5

tive sheet used as a connecting medium interposed

between given two electronic parts.

[0002] Japanese Patent Unexamined Publication

No. Hei 7-231019 discloses a multipoint conductive

sheet having, as means for connecting a semiconductor

wafer and a wiring board together, a plurality of conduc-

tive electrodes arranged, in a multipoint fashion, on an

insulative sheet such that the conductive electrodes

extend from a first main surface of the insulative sheet

all the way to a second main surface through a thick-

ness of the insulative sheet, each of the conductive

electrodes being provided at one end thereof with a first

contact end which is ranged, in a multipoint fashion, on

the first main surface and at the other end with a second

contact end which is ranged, in a multipoint fashion, on

the second main surface, tn this prior art, each of the

multipoint conductive sheet is formed of a flexible sub-

strate 101 having a large number of bumps 104

arranged thereon in a multipoint fashion.

[0003] The multipoint conductive sheet is inter-

posed between a semiconductor wafer and a wiring cir-

cuit board and pressurized in that condition, so that the

first contact ends are contacted, under pressure, with

corresponding electrode pads of the semiconductor

wafer. The wiring board is then connected to a tester so

as to be subjected to burn-in test. An anisotropic con-

ductive rubber is interposed between the wiring board

and the multipoint conductive sheet so that uniform

electrical connection can be obtained by absorbing

irregularity in height of the conductive electrodes, warp-

ing of the wiring board, etc.

[0004] The multipoint conductive sheet formed on

the flexible substrate has a large number of conductive

electrodes densely arranged in such a manner as to

correspond to the electrode pads of the semiconductor

wafer, and each conductive electrode can displace in

the direction of the thickness by flexure of the flexible

substrate. As shown in Fig. 1, however, since the

respective conductive electrodes 2 are displaced while

normally restricted by the flexible substrate 1 , adjacent

conductive electrodes 2 are apt to co-displace as indi-

cated by arrows and broken lines with the result that the

conductive electrodes 2 are incorrectly displaced rela-

tive to the corresponding electrode pads.

Summary of the Invention

[0005] It is, therefore, a general objection of the

present invention to provide a multipoint conductive

sheet capable of solving the above-mentioned problems

inherent in the prior art devices.

[0006] In order to achieve the above object, accord-

ing to the present invention, there is essentially provided

a multipoint conductive sheet having a plurality of con-

ductive electrodes ranged, in a multipoint fashion, on an

insulative sheet such that the conductive electrodes

extend from a first main surface of the insulative sheet

all the way to a second main surface through a thick-

ness of the insulative sheet, each of the conductive

electrodes being provided at one end thereof with a first

contact end which is arranged, in a multipoint fashion,

on the first main surface and at the other end with a sec-

ond contact end which is arranged, in a multipoint fash-

ion, on the second main surface, wherein a slit or a slot

is formed adjacent to each of the conductive electrodes

in such a manner as to extend through the insulative

sheet, the slit or slot is allowed to extend at least two

ways of each of the conductive electrodes, the conduc-

tive electrodes are each ranged on a sheet piece at an

inner region of each of the slits or slots, and the conduc-

tive electrodes can be displaced towards the first and

second main surfaces while flexing the sheet pieces.

[0007] It is preferred that the slits or slots are contin-

uously formed in such a manner as to surround three

ways of each of the conductive electrodes.

[0008] The slits or slots may be formed in two ways

of each of the conductive electrodes in opposing ly par-

allel relation.

[0009] The conductive electrodes are preferably

formed by plating.

Prief Description of the Drawings

[0010] Various advantages and features which

characterize the present invention are pointed out with

particularity in the claims annexed hereto and forms a

part thereof. However, for a better understanding of the

present invention, its advantages, and objects attained

by its use, reference should be had to drawings, which

form a further part thereof, and to the accompanying

descriptive manner, in which there is illustrated and

described a preferred embodiment of the present inven-

tion.

Fig. 1 is an enlarged view of the essential portion

for explaining a co-displacement phenomenon of

conductive electrodes arranged on the conven-

tional multipoint conductive sheet;

Figs. 2A to 2D are .enlarged side views of the

essential portion for explaining the manufacturing

process, in a sequential order, according to one

embodiment of the present invention;

Fig. 3 is an enlarged sectional view of the essential

portion, showing another example of bumps on the

multipoint conductive sheet;

Fig. 4A is an enlarged plan view of the essential

portion of the multipoint conductive sheet, showing

a first example of a slit or slot;

Fig. 4B is an enlarged plan view of the essential

portion, showing a second example of the slit or

slot;
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Fig. 4C is an enlarged plan view of the essential

portion, showing a third example of the slit or slot;

and

Fig. 4D is an enlarged plan view of the essential

portion, showing a fourth example of the slit or slot;

Fig. 5A is an enlarged plan view of the essential

portion of the multipoint conductive sheet formed

with the slit; and

Fig. 5B is a sectional view thereof; and

Fig. 6 is an enlarged sectional view of the essential

portion of a test device in which electronic parts are

connected together with the multipoint conductive

sheet.

Detailed Description of the Embodiment

[0011] One embodiment of the present invention

will now be described in detail with reference to Figs. 2A

to 6 of the accompanying drawings.

[0012] A multipoint conductive sheet 3 has a plural-

ity of conductive electrodes 4 arranged in multipoint

fashion on a first main surface 3a of an insulative sheet

3c and extending all the way to a second main surface

3b through the thickness of the insulative sheet 3c.

[0013] The insulative sheet 3c is made of flexible

synthetic resin film such as polyamide film.

[0014] Each conductive electrode 4 is provided at

one end thereof with a first contact end 4a which is

arranged in multipoint fashion and at the other end with

a second contact end 4b which is likewise arranged in

multipoint fashion.

[0015] As best shown in Fig. 2, the respective first

and second contact ends 4a, 4b form a spherical or

chevron-like bump projecting from the first and second

main surfaces 3a, 3b, respectively.

[0016] It is an interesting alternative that, as shown

in Fig. 3, one of the first and second contact ends 4a, 4b

is formed into a spherical or chevron-like bump project-

ing from the first main surface 3a and the other main

surface, respectively, is formed into a land-like bump

projecting from the second main surface 3b.

[0017] Each conductive electrode 4 includes a con-

necting portion 4c which occupies the inside of a

through hole 5 formed in the first main surface 3a of the

insulative sheet 3c all the way to the second surface 3b.

One end of the through hole, i.e., one end of the con-

necting portion 4b is continuous with the first contact

end 4a formed of the bump and the other end is contin-

uous with the second contact end 4b. The first and sec-

ond contact ends 4a, 4b and the connecting portion 4c

is a solid metal grain formed by growth of plating.

[0018] The bumps forming the first and second con-

tact ends 4a, 4b have a larger sectional area than those

of the through hole 5 and connecting portion 4c, and

they intimately contact the surfaces of the first and sec-

ond main surfaces 3a, 3b at the peripheral edges of the

connecting portions 4c, i.e., at the peripheral edges of

the opening end faces of the through holes 5. Each

bump has a circular configuration in a plan view.

[0019] In the illustration, essential portions of the

insulative sheet 3c and conductive electrodes 4 are

shown on an enlarged basis. Actually, those conductive

5 electrodes 4 are extremely small. They are densely

arranged at small pitches over the entire area of the

insulative sheet 3c. For example, the bumps of the first

and second contact ends 4a, 4b are about 30 u.m in

diameter R1, the through holes 5 and connecting por-

10 tions 4c are about 20 urn in diameter R2, and the bump

pitches P are about 50 u.m. A thickness T of the insula-

tive sheet 3c is about 75 u.m.

[0020] A method for manufacturing the multipoint

conductive sheet 3 will now be described with reference

15 to Figs. 2A and 2B. This will be helpful for understanding

of the structure of the multipoint conductive sheet 3.

[0021] As shown in Fig. 2A, a large number of

bumps (first contact ends 4a) are formed on the first

main surface 3a made of polyamide or the like, by plat-

20 ing, printing, or the like in such a manner as to intimately

adhere to the first main surface 3a.

[0022] Then, as shown in Fig. 2B, the though holes

5 are formed in the insulative sheet 3c by laser beam

such that the through holes 5 extend from the second

25 main surface 3b to the first main surface 3a. The

through holes 5 are coaxial with the bumps of the first

and second contact ends 4a, 4b.

[0023] Then, as shown in Fig. 2C, conductive metal

is filled in the through holes 5 by plating such that the

30 conductive metal joins central portions of the intimately

adhered surfaces of the bumps of the first contact ends

4a at one opening end faces of the through holes 5 and

the bumps of the second contact ends 4b projecting

from the other open end faces of the through holes 5 are *

35 enhanced to grow (growth of plating). Thus, the second

contact ends 4b are integrally joined with the end por-

tions of the connecting portions 4c.

[0024] Then, as shown in Fig. 2D, slits or slots 6 are

formed in the insulative sheet 3c in such a manner as to

40 be adjacent with conductive electrode 4.

[0025] The slits herein used refer to those formed,

as shown in Figs. 5A and 5B, by. linearly splitting the

insulative sheet 3c without cutting put the mother mate-

rial of the insulative sheet 3, while the slots refer to

45 those which are formed, as shown in Figs. 2 through 4,

by partly cutting out the mother material. Thus, the slots

have a certain size of an opening area each. The slits

may be formed by a cutting tool and the slots may be

formed by punching out using a cutting tool or burned

50 off using laser beam in such a manner as that each slot

has a constant width.

[0026] Preferably, the slots 6 are formed by burning

off the insulative sheet 3c using laser beam. The slots 6

thus formed are increased in strength at the peripheral

55 edge portions. Thus, the insulative sheet 3c are not eas-

ily torn off at the slot portions. In addition, the width of

each slot 6 can easily be set. Accordingly, very small

slots can easily be formed between the adjacent bumps

3
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which are arranged at very small pitches.

[0027] The slits and slots are formed in such a man-

ner that they extend at least two ways, forwardly/back-

wardly and leftwardly/backwardly of each conductive

electrode 4. The slits and slots define sheet pieces 7 at 5

inner regions thereof which sheet pieces 7 are sepa-

rated from the insulative sheet 3c. The conductive elec-

trodes 4 are arranged on those sheet pieces 7.

[0028] The respective conductive electrodes 4 can

be displaced towards the directions of the main surfaces w
3a, 3b by flexing the sheet pieces 7.

[0029] As shown in Figs. 4A and 4B, the slits and

slots 6 are continuously formed in such a manner as to

surround the three ways of the respective conductive

electrodes 4. In Fig. 4A, each slit or slot 6 is formed in a 15

U-shaped configuration consisting of three sides of a

square shape. In Fig. 4B, each slit or slot 6 is formed in

an arcuate U-shaped configuration. The conductive

electrodes 4 are ranged in the inner region defined by

the slits or slots 6. 20

[0030] As another example, the slits of slots 6 are

formed, as shown in Fig. 4C, in two ways of the conduc-

tive sheet 4 in parallelly opposing manner.

[0031] As still another example, the slits or slots 6

are formed, as shown in Fig. 4D, in an L-shaped config- 25

uration. For example, the slits or slots 6 are formed of

two sides of a square shape. In any of the examples of

Figs. 4C and 4D, the conductive electrodes 4 are

ranged on the sheet piece 7 at an inner region defined

by the slits or slots 6. 30

[0032] In case the U-shaped slits or slots 6 are

formed as shown in Figs. 4A and 4B, two opposing slits

or slots 6 are formed vertically with one of the adjacent

electrodes 4 disposed therebetween and another two

opposing slits or slots 6 are formed laterally with the 35

other of the adjacent electrodes 4 disposed therebe-

tween, so that the adjacent U-shaped slits or slots 6 arc

not interfered with each other and so that the U-shaped

slits or slots are properly formed between the conduc-

tive electrodes 4 which are arranged at very small 40

pitches.

[0033] As shown in Fig. 6, the multipoint conductive

sheet 3 is interposed as a connecting medium between

given two electronic parts such as, for example,

between a wiring board 8 and a liquid crystal panel 9, a 45

plasma display unit, a semiconductor package, a semi-

conductor chip or a semiconductor wafer. The wiring

board 8 is composed of a multilayered substrate and

has a large number of electrode pads 8a as external

contacts. 50

[0034] On the other hand, the liquid crystal panel 9

is a substrate fabricated of a glass substrate 9b having

electrode pads 9a, as external pads, arranged in array

on a surface thereof. Similarly, the plasma display, the

semiconductor package, the semiconductor chip or the 55

semiconductor wafer has a large number of electrode

pads 9a, as external contacts, arranged on its surface

confronting the multipoint conductive sheet 3.

[0035] An anisotropic conductive elastomer 10 hav-

ing elastic properties may be interposed between the

multipoint conductive sheet 3 and the wiring board 8 so

that irregularity in height of the conductive electrodes 4

can be absorbed. The conductive electrodes 4 are

arranged in such a manner as to correspond to the elec-

trode pads 8a, 9a and therefore, the first and second

contact ends 4a, 4b are arranged in such a manner as

to correspond to the electrode pads 8a, 9a, so that

respective elements 4, 4a, 4b, 8a, 9a are contacted

under pressure on a co-axis.

[0036] Thus, by placing the wiring board 8, the ani-

sotropic conductive elastomer 10, the liquid crystal

panel 9, etc. one upon another in this order and pressu-

rizing them in the placing direction, the first contact

ends 4a of the conductive electrodes 4 are contacted,

under pressure, with the electrode pads 8a of the wiring

board 8 and the second contact ends 4b are contacted,

under pressure, with the electrode pads 9a of the liquid

crystal panel 9, etc.

[0037] The wiring board 8 is connected with a

tester. Therefore, through the multipoint conductive

sheet 3, effective electrical connection between the liq-

uid crystal panel, etc. as an object to be tested and the

testing wiring board 8 can be obtained even in the con-

dition of a very small pitch arrangement.

[0038] According to the present invention, the

respective conductive electrodes are arranged on sheet

pieces partly cut-away from an insulative sheet by the

slits or slots and therefore, the sheet pieces are free

from restriction by the insulative sheet at those areas

where the slits or slots are formed. Consequentially, a

certain degree of freedom for independently vertically

displacing the sheet pieces together with the conductive

electrodes can be given to the sheet pieces.

[0039] As a consequence, the co-displacing phe-

nomenon of the adjacent conductive electrodes, which

otherwise would occur when the respective conductive

electrodes are vertically displaced accompanying flex-

ure of the insulative sheet, can effectively be prevented.

Thus, correct relative position between the first and sec-

ond contact ends of the respective conductive elec-

trodes and the electrode pads can be obtained.

[0040] Moreover, incorrect displacement of the con-

ductive electrodes can effectively prevented by simple

means for forming slits or slots for each conductive elec-

trode. Thus, the invented multipoint conductive sheet is

extremely effective as a contact medium capable of ful-

filling the requirement of a very small pitch arrangement

of electrode pads.

[0041] While there has been described what is at

present considered to be the preferred embodiment of

the invention, it will be understood that various modifica-

tions may be made thereto, and it is intended that the

appended claims cover all such modifications as fall

within the true spirit and scope of the invention.
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Claims

1. A multipoint conductive sheet having a plurality of

conductive electrodes arranged, in a multipoint

fashion, on an insulative sheet such that said con- 5

ductive electrodes extend from a first main surface

of said insulative sheet all the way to a second main

surface through a thickness of said insulative sheet,

each of said conductive electrodes being provided

at one end thereof with a first contact end which is 10

ranged, in a multipoint fashion, on said first main

surface and at the other end wit a second contact

end which is arranged, in a multipoint fashion, on

said second main surface, wherein a slit or slot is

.formed adjacent to each of said conductive elec- 15

trades in such a manner as to extend through said

insulative sheet, said slit or slot is allowed to extend

at least two ways of each of said conductive elec-

trodes, said conductive electrodes are each

arranged on a sheet piece at an inner region of 20

each of said slits or slots, and said conductive elec-

trodes can be displaced towards said first and sec-

ond main surfaces while flexing said sheet pieces.

2. A multipoint conductive sheet according to claim 1 , 25

wherein said slits or slots are continuously formed

in such a manner as to surround three ways of each

of said conductive electrodes.

3. A multipoint conductive sheet according to claim 1 , 30

wherein said slits or slots are formed in two ways of

each of said conductive electrodes in opposingly

parallel relation.

4. A multipoint conductive sheet according to claim 1 , 35

wherein said conductive electrodes are formed by

plating.
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